Aim and objectives: Infertility is often defined as the inability to conceive after 12 months of regular sexual intercourse without the use of birth control. Around 10% of women aged 25-44 years are estimated to have difficulty conceiving or staying pregnant. Worldwide, 8-12% of couples experience fertility problems. Between 45% and 50% of cases are thought to stem from factors that affect men. Oligozoospermia refers to semen with a low concentration of sperm and is a common finding in male infertility. Hence, the present clinical trial was planned to assess the role of Shodhana (biocleansing) performed by Haritakyadi Yoga in increasing the sperm count in the case of oligozoospermia. Vajikarana therapy improves the nourishment and function of the reproductive organs and vitalizes tissues of the reproductive organs, increasing semen potency specially administered after Shodhana (biocleansing). Haritakyadi Yoga is mentioned in the Rasayana chapter of Charaka Samhita for the purpose of Shodhana (biocleansing) before administration of Rasayana and Vajikarana (aphrodisiac) drugs.
INTRODUCTION
Today, man has achieved tremendous progress in every aspect. Society has become broad-minded, and yet there is no change in the approach toward couples without a child. Infertility is a disease of the reproductive system defined by the failure to achieve a clinical pregnancy after 12 months or more of regular unprotected sexual intercourse.
1 Worldwide, 8-12% of couples experience fertility problems. Between 45% and 50% of cases are thought to stem from factors that affect men. 2 Out of these, in about 30-40%, the cause is unexplained and in the rest of the cases, critical illness, malnutrition, genetic abnormalities, pollution, and also side effects of some medicines, hormones, and chemicals are responsible. In recent years, progress in medical technology has offered hope to many infertile couples, especially in the developed world. However, the progress that has been made has raised new medical, ethical, and social issues that require attention not only from health professionals, but also from the society as a whole. 3 Further, Haritaki itself is a Rasayana Ausadha, and administration of this yoga is described as a preprocedure to Kutipraveshika and as such because of its ability to produce Srotosodhana and Agni Deepana, which will render the body suitable for Rasayana or Vajeekarana Ausadha. So, curiosity arises to seek the reason behind advising the consumption of this specific preparation (Haritakyadi Yoga) only before Rasayana and Vajikarana. Otherwise, as a part of prior detoxification, i.e., Shodhana Karma, any Anulomaka Kalpa could have been used. Hence, the present study was planned to evaluate the effect of Shodhana (biocleansing) performed with Haritakyadi Yoga in the case of oligozoospermia. Shodhana (cleansing procedures/biopurification) is one of the unique concepts of Ayurveda, which deals mainly with elimination of the aggravated Doshas from the body. These Doshas (toxins and waste material) should be eliminated from natural as well as the nearest root of the body.
It has been mentioned in Ayurveda that for a permanent and prolonged effect of drugs, proper Shodhana is must especially in the case of Rasayana (rejuvenate) and Vajikarana (aphrodisiac) treatment. Hence, all the classics of Ayurveda advocates the use of Shodhana (cleansing procedures) prior to Shamana therapy especially Rasayana (rejuvenate) and Vajikarana (aphrodisiac) therapies. Shodhana (cleansing procedures) therapy not only increases the bioavailability of the drug, but also cures the ailments. Shodhana (biocleansing) procedures open the occluded channels in the body and may enhance the therapeutic efficacy of the drug.
4 Shodhana (biocleansing) prepares the body in such a way that maximum assimilation and utilization of the Rasayana drugs may occur. Further, Haritakyadi Yoga is specially advised for Shodhana (biocleansing) to be performed prior to the administration of Vajikarana drugs. A previous study on oligozoospermia concluded that Virechana Karma should be performed before administration of Vajikarana drugs, and better and early changes in the total sperm count can be achieved by Virechana Karma. In this study, significant results in sperm count and reduction in the abnormal form of sperm along with a significant effect on the serum LH hormone level were found.
5

AIMS AND OBJECTIVES
To evaluate the effect of Shodhana Karma with Haritakyadi Yoga on seminal parameters in the case of oligozoospermia.
MATERIALS AND METHODS
Selection of Subjects
The present study was an open-labeled clinical trial with efficacy as the end point. For the clinical study, 93 male patients having sperm count less than 15 million/mL were registered after taking their consent and were subjected to routine hematological, biochemical, and urine examination to rule out any major illness, and if fulfilling criteria of inclusion for the present clinical trial were registered from the outdoor patients (OPD) of Kayachikitsa Department or referred from Prasruti Tantra and Stree ).
Inclusion and Exclusion Criteria
For this study, male patients of age between 20 years and 40 years having sperm count <15 million/mL (according to WHO-2010) were included, and patients not having symptoms, i.e., Muktanal (complete prolapse of rectum), Kshatagud (fissure of anal), Adhog Raktapitta, Kamagi Vyagra (excessive desire of intercourse), Ajirna (indigestion), Nav Jwara, Adhmana (raised tension in the abdomen), Ati Snigdha (excessive oiliness), Ati Sthoola (obese), Ati Krisha, Chinta Prasakta (stressed), and Ati Sara (diarrhea) 9 were eligible for Shodhana. Known cases of azoospermia and aspermia, suffering from varicocele, accessory sex gland infection, sexually transmitted diseases, severe systemic diseases, etc., genetic disorders like Klinefelter's syndrome, taking treatment for major psychiatric illness, history of previous medications, and trauma, leading to oligozoospermia, were excluded from the study. Also, patients not eligible for Shodhana were not included in the study.
Laboratory Investigation
Serum FSH, LH, and serum testosterone were used as biomarkers before and after the treatment in selected patients. These tests were performed only in 40 patients due to financial restrictions. Routine hematological and urine examination was carried out to assess the status of the patient and to exclude other pathologies. These JRAS investigations were done before and after the treatment. In suspected cases, ultrasonography of the scrotum was done to rule out hydrocele, varicocele, and other pathologies.
Collection of Semen Samples
Sexual abstinence of 3-5 days was strictly followed in collection of samples in the study to avoid natural fluctuation in semen parameters with duration.
Semen analysis was done on registering the patient, which was taken as baseline, thereafter it was repeated 15 days after completion of the Shodhana procedure.
Method of Shodhana
For the purpose of Shodhana, after the patient qualified for inclusion criteria and has given consent, for the first 3 days, for Deepana and Pachana, 2 g of Trikatu powder was administered twice in a day with lukewarm water after meal. On the 3rd day, after assessing the status of the patient, ghee in a dose of 40 mL was given 10 early morning on empty stomach with lukewarm water, and the patient's response to it was observed, and accordingly for the next 5-7 days, an increased dose of ghee was given (double dosage than the previous day) till the patient achieved proper Snehana (internal oleation) features. After completion of Snehana, for the next 3 days, whole body massage and fomentation were done twice daily. 11 During all this period, the patient was kept on normal diet with precautions, to avoid excessive oil or heavy food items. On the day of Shodhana, after massage and fomentation early morning, Haritakyadi Yoga was given for the purpose of Shodhana (Table 1) . was taken. To it, 2 g of Guda was added. To this, half glass of water was added and heated until it became lukewarm. About 18 g of Haritakyadi Yoga was given to patients early morning on empty stomach. Thereafter, according to the type of Shuddhi at the end of Shodhana, 3, 5, and 7 days of dietary regimen was given, which included Manda (rice water), Peya (thin gruel), Vilepi (thick gruel), and Yusha (seasoned pulse soup) in a sequential pattern.
Method of preparation of Haritakyadi Yoga
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Assessment Criteria
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For the purpose of the effect on semen parameters, the semen status at baseline was compared with semen reports collected and analyzed after the completion of Samsarjana Krama. Similarly, serum FSH, serum LH, and serum testosterone were analyzed with baseline and endpoint status.
Data Presentation and Statistical Analysis
General data were subjected to suitable statistical analysis, such as the paired t test for quantitative paired data. After preparing the master chart of all the required data in Microsoft excel worksheet, statistical calculations were made with the help of SigmaStat 3.5 software. The results were interpreted as significant p <0.05, highly significant p <0.01, very highly significant p <0.001, and insignificant p >0.05.
Effect of Shodhana
In 93 registered patients of the present clinical trial, Shodhana was performed. These data show that maximum, i.e. 49 (52.69%), patients required 5 days for Snehapana (internal oleation), followed by 7 (7.52%) patients who required 7 days for Snehana, and 27 (29.03%) patients who required 6 days for achieving Snehana. Data observed during trial reveal that Snehodvega (aversion of Sneha) was reported in 84 (90.33%) patients, followed by Twaka Snigdha (moistening of skin) and Adhastad Sneha Darshana (passing of fat in stool) in 28 (30.96%) and 66 (70.76%) patients, respectively, during Snehapana. Among (Table 2) .
RESULTS AND DISCUSSION
Analysis of the effect of the Shodhana procedure on semen parameters showed that the mean total sperm count before performing Shodhana was 11.59 million/mL, which was increased to 40.30 million/mL after the completion of the Shodhana procedure. Further, abnormal sperm form was also reduced by 52.12%, which is also highly statistically significant. The 47.14% increase in semen volume and 16.82% in sperm motility after were also statistically significant (Table 3) . Similarly, 19.84% increase was found in serum LH levels, 33.09% increase in the serum FSH level, and 20.56% increase was found in the serum testosterone level. The findings were statistically significant (Table 4) .
DISCUSSION
To produce progeny, four things are necessary, i.e., Ritu (proper period), Kshetra (uterus), Ambu (nourishment), and Beeja (sperm/ovum), and defect in any of these factors may lead to infertility; among these, Beeja Dushti (defective sperm/ovum) is the prime cause of infertility. Oligozoospermia is one of the most prevalent reasons for male infertility in clinical practice. In most of the cases, functional deformity in spermatogenesis is the major reason for oligozoospermia, which involves either a defective mechanism of testosterone or excess production of a reactive oxygen specimen or both. 15 Acharya Charaka has mentioned the fruitfulness of Shodhana Karma as, by the administration of these therapies, the disease is cured and normal health is restored; mind becomes clear, 16 and helps achieve fertility and virility. Shodhana therapies (Fig. 1) play an important role in the management of Shukra Dosha. 17 In the treatment of Klaibya (impotency), Acharya Charaka has stated Sneha Virechana, which supports the opinion of Acharya Kashyapa that by the use BT-before treatment, AS-after Shodhana, SD = standard deviation, SE = standard error, HS = highly significant, and ↑ = increase Haritaki (Terminalia chebula) has been found to be effective in breaking the chain reaction and also proved to have the best hydroxyl radical scavenging activity among all. Thus, "Karshana Guna" (scavenging property) of Haritaki 20 is proved and is helpful in cleansing the channels or vessels, and elimination of Dosha corrects the derangement of Apana Vayu, which is responsible for ejaculatory function of sperm. Amalaki (Emblica officinalis) is the richest source of ascorbic acid and is needed for the smooth functioning of glutathione. An increase in the concentration of vitamin C increases the concentration of glutathione. Vitamin C increases the cellular content of glutathione and ameliorates apoptosis. Thus, vitamin C acts an antiaging agent and immune-booster. Also, vitamin C helps improve the status of male reproductive hormones. Polyphenols in Vidanga (Embelia ribes) have shown a positive neuroprotective function and increase the glutathione (GSH) levels of brain, and thus relieve the oxidative stress and maintain an endogenous hormone level, which is helpful to achieve progeny to couple. Shunthi (Zingiber officinale) possesses antioxidant activity, which is attributed to its high phenolic contents, and also has aphrodisiac action. Pippali 21 (Piper longum) mainly acts on catalase enzyme. Piper longum possesses aphrodisiac property and has a good carminative property, which is helpful in digesting food in a proper way and leads to better nourishment of Rasa to Shukra Dhatu (all tissue contents), resulting in improvement in Shukra Dhatu.
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Owing to all these properties, Shodhana performed specially with Haritakyadi Yoga may have provided additional benefits to the status of oligozoospermia.
CONCLUSION
It can be concluded that administration of Haritakyadi Yoga induces simultaneous Vamana and Virechana and can be used as a choice of drug for Shodhana (biocleansing) before administration of aphrodisiacs. Findings of the present clinical trial have given a clue that Shodhana alone can provide statistically significant improvement in the seminal parameters. Thus, it can be concluded from the present clinical trial that the Shodhana (biocleansing) procedure specifically with Haritakyadi Yoga can be performed before administration of Vajikarana drugs and better early changes in total sperm count can be achieved. A significant result in sperm count and reduction in the abnormal form of sperm along with a significant effect on the serum LH hormone level prove the efficacy of Shodhana (biocleansing) as a part of treatment for patients of oligozoospermia.
